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AMENDMENTS TO THE CLAIMS: 



This listing of the claims will replace all prior versions and listings of claims in the 
application. 



Listing of Claims: 

1-34 (canceled) 



35. (currently amended) A method of detecting a target polynucleotide which 
comprises the steps of: 

a) contacting a target polynucleotide having a first portion and a second portion 
immediately contiguous to one another with: 

i) an invader oligonucleotide, at least a part of which is capable of 
specifically hybridizing to the first portion of the target polynucleotide; 

ii) a first probe oligonucleotide comprising a first region that is capable of 
specifically hybridizing to the second portion of the target polynucleotide and an unpaired region 
located adjacent to the first region; and 

iii) a reagent that is capable of cleaving to release the unpaired region of 
the first probe oligonucleotide to produce a cleaved unpaired region when the probe 
oligonucleotide is hybridized to the second portion of the target polynucleotide and the invader 
oligonucleotide is hybridized to the first portion of the polynucleotide wherein said reagent 
comprises a 5' nuclease; 

under condi ti ons wherein said first probe-oKgonttcfeotide rs ctetved to produce pmdiicing 
said cleaved unpaired region Hy cleaving said first probe oligormHeon^ forming a second 
cleavage stmctmeand wh e rein a second cleavage structure cl e avable by said reag e nt is formed, 
said seujnd cleavage structure comprising said cleaved unpaired region and a second probe 
oligonucleotid e, wherein said seuoud cl e avage structure is formed when by hybridizing s aid 
cleaved unpaired region is hy bi idized to said second probe, or when by hybridising said cleaved 
unpaired region and said second probe oligonucleotide ar e b o th hy b ridized to a second target 

polynucleotide, and wherein generating a Heaved second prohe hy cleaving said second cleavage 

structur e is cleaved by using the reagen t t o provide a cl e aved s e cond probe ; 

b) detecting the accumulation of the cleaved second probe; and 



- 2- 



PACE 6/11 * RCVD AT 12/22/2008 11:2&:06 AM [Eastern Standard Timel * SVR:U8PTO-EFXRF«3716 ' DN1S:2738300 ' CSID:608 218 6910 " DURATION (mm-ss):05-30 



12/22/2006 11:30 FAX 608 218 6910 



MC-Madlson Main 



3)007/011 



PATENT 

Attorney Docket No. FORS-06675 

c) determining whether the cleaved second probe accumulates exponentially over 
time, wherein said exponential accumulation of the cleaved second probe over time is indicative 
of the presence of said target nucleic acid. 

36-46 (canceled) 

47. (previously presented) The method of Claim 35 wherein said detecting the accumulation 
of the cleaved second probe comprises detection of fluorescence or phosphorescence. 

48-61 (canceled) 

62. (currently amended) A method for detecting the presence of a target nucleic acid 
molecule in a sample, comprising: 

a) incubating a sample containing a first target, nucleic acid with a cleavage 

agcnt^ a first nucleic arid molecule anH a sftcnnri nucleic acirl rnnWnlc anH 

forming un der conditions wher e in a first cleavage structure is formed, said first 
cleavage structure comprising: 

i) a first target nucl e ic acid, said first target nucleic acid comprising a 
first region and a second region, said second region upstream of and contiguous to 
said first region; 

") tt a ]] R?nf * first nucleic acid molecule comprising a first portion that 
is completely complementary the second region of the first target nucleic acid; 

iii) [[a]] said second nucleic acid molecule comprising a 3' portion and 
a 5 f portion, wherein said 5 f portion is completely complementary to said first 
region of said first target nucleic acid; 

wherein said 5' portion of said second nucleic acid molecule is annealed to said 
first region of said first target nucleic acid and wherein at least a portion of said first 
nucleic acid molecule is annealed to said second region of said first target nucleic acid, 
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b) cleaving said first cleavage structure with a cleavage agent comprising a 5' 
nuclease, generating s>u as tu gcueiatc non-target cleavage product under 
conditions wh e rein , and forming a second cleavage structure is- funned, said 
s e c o nd cl e avag e stiucturc comprising: 

i) said non-target cleavage product; 

ii) a probe oligonucleotide; 

wherein said second cleavage structure is fo r med when hy hybridizing said non- 

* 

target cleavage product is hybridized t o said probe oligonucleotide, or hy hybridizing both 
when said non-target cleavage product and said probe oligonucleotide aie both hybridized 
to a second target nucleic acid, 

c) cleaving said second cleavage structure with said cleavage agent, 
gp?n prating so as t o genera t e a cleaved probe, wherein said cleaved probe 
accumulates at an exponential rate over time, and wherein the accumulation of 
said cleaved probe at an exponential rate over time indicates the presence of said 
target nucleic acid in said sample; and 

d) detecting said cleaved probe at a plurality of tirnepoints. 

63. (previously presented) The method of Claim 62, wherein said detecting said cleaved 
probe comprises detection of fluorescence. 

64. (previously presented) The method of Claim 62, wherein said detecting said cleaved 
probe comprises detection of mass. 

■ 

65. (previously presented) The method of Claim 62, wherein said detecting said cleaved 
probe comprises detection of fluorescence energy transfer. 
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66. (previously presented) The method of Claim 62, wherein said detecting said cleaved 
probe comprises detection selected from the group consisting of detection of radioactivity, 
luminescence, phosphorescence, fluorescence polarization, and charge* 

67. (canceled) 

68. (previously presented) The method of Claim 62, wherein said 5 ' nuclease is thermostable. 

69. (previously presented) The method of Claim 68, wherein said thermostable 5' nuclease 
comprises a 5' nuclease of a DNA polymerase. 

70. (previously presented) The method of Claim 69, wherein said DNA polymerase is Taq 
DNA polymerase. 

7 1 . (previously presented) The method of Claim 62, wherein said 3' portion of said second 
nucleic acid molecule consists of a single nucleotide. 

72. (previously presented) The method of Claim 7 1 , wherein said single nucleotide is 
complementary to said target nucleic acid. 

73. (previously presented) The method of Claim 62, wherein a plurality of said first nucleic 
acid molecule is provided, such that said first nucleic acid molecule is in concentration excess 
compared to said target nucleic acid. 

74. (previously presented) The method of Claim 62, wherein a plurality of said second 
nucleic acid molecule is provided, such that said second nucleic acid molecule is in concentration 
excess compared to said target nucleic acid. 

75. (previously presented) The method of Claim 62, wherein said target nucleic acid and said 
second nucleic acid molecule form a duplex, and wherein a plurality of said first nucleic acid 
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molecule is provided such that said first nucleic acid molecule is in concentration excess 
compared to said duplex. 

76. (canceled) 

77. (currently amended) The method of Claim [[76]] 25, wherein said non-target cleavage 
product from said first nucleic acid molecule is generated in concentration excess compared to 
said duplex. 

78. (previously presented) The method of Claim 68, wherein said thermostable 5 f nuclease is 
a FEN-1 nuclease. 

79. (previously presented) The method of Claim 78, wherein said FEN-1 nuclease is a FEN-1 
nuclease from an archaebacterial species. 

80. (previously presented) The method of Claim 79, wherein said FEN-1 nuclease is selected 
from the group consisting of Methanococcus jannaschii FEN-1 and Pyrococcus furiosus FEN-1. 

8 1 . (previously presented) The method of Claim 35, wherein said reagent is a thermostable 5 ' 
nuclease. 

82. (previously presented) The method of Claim 8 1 , wherein said thermostable 5* nuclease is 
a FEN-1 nuclease. 

83. (previously presented) The method of Claim 82, wherein said FEN-1 nuclease is a FEN-1 
nuclease from an archaebacterial species. 

84. (previously presented) The method of Claim 83, wherein said FEN-1 nuclease is selected 
from the group consisting of Methanococcus jannaschii FEN-1 and Pyrococcus furiosus FEN-1 . 
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